Abstract
Assessment of the contents related to screening on Portuguese language websites providing information on breast and prostate cancer Avaliação dos conteúdos em websites sobre rastramento do câncer da mama e da próstata em língua portuguesa 
Introduction
The use of the Internet has increased over the last years, mainly because it is easily accessible and allows gathering information from different sources 1, 2 . It has become one of the most important sources of both general and health-related information, and its potential to influence individual health behaviours emphasizes the importance of monitoring the quality of health contents available on websites 3, 4, 5 .
Although there are different guidelines to assess the formal quality of these sources of information 6, 7 , as well as tools to assess the readability of the contents, there are no instruments to evaluate the accuracy of the information on specific topics 8, 9 . Such an evaluation needs to be conducted case by case, taking into account the best available evidence on each health topic and the local health policies 10 .
Information related to oncological diseases corresponds to an important proportion of the Internet searches on health issues 11 , and breast and prostate cancer patients are the ones who use the Internet more frequently to search for information related to their disease 12 . Specifically breast and prostate cancers are leading causes of oncological morbidity and are among the malignancies with the highest relative survival, which leads to the seeking of information on these topics by the general population, and by patients and their families in particular 11, 13, 14, 15 . Furthermore, breast and prostate cancers have specificities regarding the potential for control through secondary prevention, and a large proportion of women and men participate in screening activities, even though population-based screening is recommended only for breast cancer. Thus, these oncological diseases may constitute a good model for designing a framework for website quality assessment that may be extended to other conditions for which screening is recommended or effectively conducted, regardless of the available evidence on its effectiveness.
We aimed to replicate an Internet search conducted by a lay-person and to assess the quality of the contents on breast and prostate cancer screening in the websites that provide information on breast and prostate cancer in Portuguese.
Material and methods

Selection of the websites for analysis
We searched the World Wide Web to identify Portuguese language web pages that addressed breast or prostate cancers, on the 16 th and 15 th of September 2011, respectively, using the Google search engine (http://www.google.com), with the expressions "cancro da mama" and "cancro da prostate", respectively. We saved the first 200 results from each search for further analysis, including information on the URL (Uniform Resource Locator) of each web page, and registered its rank in the search. The websites were initially screened to assess eligibility, by applying the following exclusion criteria: inaccessible websites due to non-functioning URL; websites not providing information in Portuguese; repeated websites (corresponding to different web pages from the same website); websites providing information on breast or prostate cancer only in the format of downloadable files (e.g. slideshows, portable document files), or only through audio or videos (e.g. YouTube videos); scientific articles (whether or not located in medical websites); blogs or forums; general encyclopedias; websites only providing information about female breast or prostate cancers in the form of news; websites with no specific information on female breast or prostate cancers (e.g. advertising only, male breast cancer).
To identify the contents related to breast or prostate cancers in the eligible websites we proceeded as follows: when the URL corresponded to a website's main page, we searched the whole site; when the URL corresponded to a web page other than the website's main page, we navigated towards the latter, and then a more comprehensive screening of the website was conducted for identification of all relevant pages.
General characterization of the websites
The general characterization of the websites was accomplished using information depicted in any of their pages. One investigator (D.F.) gathered data on the following variables: the website's main subject; country of origin; intended audience; media used to convey the cancer-specific information; profit motive of the owner of the website.
The websites were classified regarding the predominant relation of its contents to health (health related/not only health related), to cancer (cancer related/not only cancer related) and to breast or prostate specific disease (breast or prostate cancer specific/not specific for breast or prostate cancer).
The websites were identified as registered in Portugal, Brazil or another country. This information was assessed through the domain (".pt" for Portugal, ".br" for Brazil). For other domains, the contact information of the website was consulted. The other origins of websites included African countries where Portuguese is the official language, or other non Portuguese-speaking countries.
The intended audience was classified as general population, patients, health professionals or media. Since the websites could target more than one population group, these categories were not mutually exclusive. We searched the website "disclaimer"/"about" item to obtain this information. When it was not specified, we carried out a search to assess whether the area of activity of the institution that owned the website could be associated with a specific population or population group; if not, the website was considered to target the general population.
The media used by the websites to convey the cancer-specific information (display of contents) were classified in six mutually exclusive categories: text only; text and figures; text and video; text and charts; text and audio; other.
The affiliation of the websites was primarily defined as public or private. Among the private institutions, we distinguished the organizations responsible for the websites based on whether it was a profit making organization or not, and grouped them as for-profit (e.g. health care providers, pharmaceutical industries, individual subjects) or non-profit (e.g. non-governmental organizations). The websites were classified according to the profit intent, considering public and non-governmental organizations as nonprofit, and private institutions as for-profit.
Analysis of the contents related to screening of breast and prostate cancer
• Specific contents on cancer screening
We analyzed the contents of the websites on this topic, namely regarding the existence of specific information on cancer screening and their accuracy. We selected topics that covered the different methods for screening and its effectiveness, the potential harms of screening, the recommended periodicity, the eligibility for screening and instructions on how to proceed to be screened.
The criteria to assess the accuracy of the information and its adequacy to the Portuguese setting were defined in accordance with the evidence summarized by the U.S. Preventive Services Task Force (USPSTF) 16, 17 , the European Union Advisory Committee on Cancer Prevention 18 and the local policy for cancer screening 19 . In Portugal, there is a screening program for breast cancer, which differs slightly from the U.S. Preventive Task Force recommendations and the EU Advisory Committee on Cancer Prevention, especially regarding the age from which women should start their regular biennial mammograms (45-69 years) 19 .
From each website we selected the information about screening for further analysis. The specific items searched, as well as the message considered the most appropriate to convey to the general population are presented in Figures  1 and 2 , for breast and prostate cancer. For each item three options were possible: does not mention the subject; mentions the subject but the information is incorrect or incomplete; mentions the subject and the information is correct.
• Readability
To assess the readability of the contents on cancer screening, in the websites providing information on breast cancer we selected the text from the sections related to symptoms, diagnosis, types of cancer and screening, while in the websites providing information on prostate cancer we selected information related to screening, cancer detection and diagnosis. These sections were systematically selected in all websites to ensure comparability.
We used the Fernandez-Huerta index to determine the readability of the contents. This index is computed as [206.84 -0.6*(average number of syllables per word) -1.02*(average number of words per sentence)]; the results range from 0 to 100, representing the worst level (very difficult to read) and the better level of readability, respectively. To estimate the number of words and of syllables per word, we extracted the information to a Microsoft Office Word (Microsoft Corp., USA) document and analyzed the text using the software TextMeter (http://www.lazarusbrasil.org/ textmeter.php, Brazil), which is an application of text statistics only for the Portuguese language. This software counts the number of words and sentences, and also provides an algorithm for counting syllables.
Data analysis
The results are presented as the proportion of websites depicting each one of the characteristics assessed, for the whole sample and by cancer type (breast vs. prostate cancers) and by website rank in each of the searches (first 30 URL vs. remaining results). This cut-off was selected because individuals who search on the Internet tend to navigate until the third page of results 20 . The contents on screening were further analyzed by country of origin of the websites and the profit motive. The proportions were compared with the χ 2 or the Fisher exact test, as appropriate. ** The items addressing similar subjects were grouped together and it was considered that the topic was not mentioned (when none of the items within the topic were mentioned), mentioned with incorrect information (when this applied to at least one of the items with no correct information being provided in each of them), or that the topic was mentioned correctly (when this applies to at least one of the items within the same topic).
The results regarding the readability index were compared between breast and prostate cancer websites and, for each of them, according to the websites' characteristics using the KruskalWallis test.
Results
Websites selected for analysis
In the first 200 results retrieved by each cancerspecific Google search, 47 websites addressing issues related with breast cancer and 67 websites Procedure followed in the analysis of information on prostate cancer screening. DRE: digital rectal examination; PSA: prostate specific antigen. * Accuracy of information defined according to U.S. Preventive Services Task Force 16 , Advisory Committee on Cancer Prevention 18 and Coordenação Nacional Para as Doenças Oncológicas, Alto Comissariado da Saúde, Ministério da Saúde 19 . The shadowed cells represent the considered correct justification; ** The items addressing similar subjects were grouped together and it was considered that the topic was not mentioned (when none of the items within the topic were mentioned), mentioned with incorrect information (when this applied to at least one of the items with no correct information being provided in each of them), or that the topic was mentioned correctly (when this applies to at least one of the items within the same topic).
with prostate cancer information fulfilled the eligibility criteria (Figure 3) . Among the former, 35 websites (74%) covered issues related with breast cancer screening and 43 websites of the latter (64%) provided specific information on prostate cancer screening.
General characteristics of the websites
Seven out of 10 websites providing information on breast and prostate cancers were health-related, and the proportion was higher among those appearing in the first thirty results of the search (86.2% vs. 67.1%, p = 0.048). Approximately 20% and 10% of the websites exclusively covered issues related with cancer or specifically breast/ prostate cancer, respectively; these appeared in the first pages of the search 4 and 9 times more frequently, respectively (Table 1) .
Nearly half of the websites were from Portugal, and it was more likely to find a Portuguese website in the first 30 results (79.3% vs. 43.5%, p = 0.004). The websites appearing in the first three pages of results were more frequently aimed at cancer patients (44.8% vs. 3.5%, p < 0.001) and less often at the general population (75.9% vs. 96.5%, p = 0.001). Approximately three-quarters of the websites provided the information only in the format of text; video and audio were seldom used. Approximately 15% of the websites were from non-profit organizations, and appeared more frequently in the first 30 results (31% vs. 9.4%, p = 0.005).
There were no statistically significant differences in the characteristics of the websites according to the cancer addressed. However, those providing information on breast cancer tended to target the general population less often (85.1% vs. 95.5%, p = 0.053) and those on prostate cancer were more frequently from Brazil (35.8% vs. 21.3%, p = 0.123).
Contents related to screening of breast and prostate cancer
• Accuracy of the contents on breast cancer screening
Most websites mentioned mammography as a method for breast cancer screening (80%), although only 28% mentioned it correctly as the only recommended method for screening, and sound quantitative estimates of the effectiveness were provided in only 14%. The breast self-exam and the clinical breast exam were mentioned almost as often as the mammography, but the information provided was usually incorrect. The potential for overdiagnosis, false positive and false negative results was addressed in a very low percentage of the websites, and most of the times the information was not correct. The information that the dose of radiation exposure in mammography testing is insufficient to increase the risk of cancer was correctly mentioned in 14.3% of the websites. Approximately one-quarter of the websites gave correct information about the eligible ages for screening, but the fact that screening applies only to asymptomatic subjects was seldom addressed. The adequate periodicity for screenings was mentioned in 22.2% of the websites and the recommendations on how to perform a screening test were correct in 31.4% of the websites (Figure 4a ). The websites appearing on the first 30 results tend to have better information about screening harms (30% vs. 4%, p = 0.014), and about periodicity of screening (70% vs. 12%, p = 0.004). Websites owned by a non-profit organization tended to provide information more frequently on how to proceed to be screened (83.3% vs. 20.7%, p = 0.011), and to mention correctly the potential harms of screening (50% vs. 3.5%, p = 0.019) ( Table 2 ).
• Accuracy of the contents on prostate cancer screening
The evaluation of the prostate specific antigen (PSA) was mentioned as a possible screening test in nearly all websites, but information regarding the insufficient evidence of its effectiveness was given in less than 10%. The most frequently referred harm of screening with the correct information was the potential for overdiagnosis and false positive (both 6.9%). None of the websites mentioned that screening targets asymptomatic subjects, and the age-groups potentially eligible for screening were addressed by 39.5%, most of the times incorrectly. The periodicity of the screening was mentioned in less than a fifth of the websites and never with the correct information. None of the websites provided information on how to proceed to be screened (Figure 4b ). No significant differences were found in the analysis of contents on prostate cancer screening, according to the order of appearance in the search, country of origin or profit intent of the websites' affiliation, except for the less frequent reference to the potential harms of screening among the first 30 results (Table 3 ).
• Readability
The median readability index values were not significantly different between the websites providing information on breast and prostate cancer (73.1 vs. 69.7, p = 0.144). The readability of the contents related to breast cancer screening was lower on Portuguese websites (median: 70.2 vs. 75.7, p = 0.036) and on for profit websites (68.7 vs. 73.7, p = 0.035). Readability of content related to prostate cancer screening did not vary meaningfully by order of appearance of the website, country of origin or profit motive ( Figure 5 ).
Discussion and conclusion
Most of the websites that addressed breast or prostate cancer provided information on cancer screening, though it was often incomplete or inaccurate. It is noteworthy that the possible harms of the screening were frequently overlooked. Despite the poor overall quality of the contents, the websites obtained good scores on readability.
In the present study we described the assessment of the quality of the websites' contents with the necessary detail to ensure the transparency of the process. It provides a framework for analysis that can be used by other researchers and for the monitoring of the quality of the health information provided in the internet. However, it has limitations that need to be addressed.
The number of websites selected for analysis was relatively small, as we were attempting to replicate searches conducted by a layperson looking for general information on breast or prostate cancer. The small sample is probably an unavoidable limitation, given the need to use relatively simple and unspecific search terms and the expectation that most people are not willing to filter through a large number of websites to obtain the information they require 20, 21 . Nonetheless, this study is one of the largest conducted on this issue, as other similar works selected 30 3,22 , 50 23 , or 100 4 results.
Similarly, only Google was selected because it is the most popular search engine among the Portuguese speaking population 15 . Although the use of other search engines could yield a different sample of eligible websites, the internal validity of our study is not compromised by this
Cad. Saúde Pública, Rio de Janeiro, 29(11):2163-2176, nov, 2013 Table 3 Quality of the contents on prostate cancer screening according to websites' order of appearance and country of origin and profit intent of the websites' affiliation. methodological option. The same reasoning applies to the fact that our search was conducted on one day for each type of cancer, and the websites that would be identified at other moments could be different 24 .
Contents
Another limitation of our study is the data collection from the websites made by only one investigator. However, the procedures for the evaluation of the websites were standardized and based on criteria defined a priori, to make the assessment as replicable as possible. Furthermore, a second investigator was involved in the discussion of the evaluation of the websites whenever their characteristics did not match entirely the predefined framework of assessment.
Our study evaluated the quality of the contents specifically related with screening. Other investigations on the overall quality of the contents of websites assessed a wider range of aspects, according to the specific subject 3, 4, 25, 26, 27 . Therefore, it is not possible to compare directly the quality of the websites providing information on breast or prostate cancers screening with previous investigations, though the quality of contents available on the Internet related with health issues has been considered poor 27 .
As in previous studies, the results tend to demonstrate that websites appearing in the first 30 results (with lower page rank) tend to provide more reliable information 28 , which can be explained by a higher specificity of the websites for breast or prostate cancer issues (as shown by our results). Also, better websites tend to be more linked or referred by other websites, which increases their importance and as a consequence decreases their page rank, placing them in the first places of the search results.
The information on screening tends to be better on the female breast cancer websites than on those related to prostate cancer, namely Readability of the contents on breast (n = 35) and prostate cancer screening (n = 43) by order of appearance in the search, country of origin and profit intent of the websites. 5a) Breast cancer 5b) Prostate cancer regarding the screening methods. In the setting of our study, we hypothesized that this fact must be explained by the existence of organized screening for breast cancer 19 , while no similar screening strategy is recommended or available for prostate cancer, as its effectiveness remains controversial and overdiagnosis is a major public health concern 17 . Also, the websites whose country of origin was Portugal tended to provide better information on screening, which can be explained by the fact that we assessed the correctness of information according to the recommendations/guidelines followed in Portugal. This shows that, although this general framework for evaluation of the quality of the website's contents may be used in any other Portuguese speaking-country, the results obtained will be setting-specific. Moreover, the assessment of websites' contents in other Portuguese-speaking countries needs to account for the specificities of the Portuguese language in each setting. For instance, in Brazil the term used to refer to cancer is different from the one used in Portugal (Brazil: câncer; Portugal: cancro). Therefore, if the Brazilian form was used the search would retrieve different websites, which illustrates the need to conduct setting specific surveys of the quality of health information available in the Internet.
In spite of the aforementioned expected differences across settings, our results are in accordance with what would be expected in most contexts 27, 29, 30 . Particularly, the results related with the profit motive of the websites and their affiliated organizations are less likely to be locale-specific. Internet users may be expected to find the information provided by websites from public or nongovernmental organizations more reliable than the ones associated with for profit organizations, as commercial interests may be responsible for incomplete or incorrect information on theses websites 31 .
The harms of screening were also seldom addressed. This is of particular relevance for prostate cancer screening, whose potential benefits are not considered to outweigh the deleterious effects that may be associated with it 11 . The absence of this information was particularly notorious in the for profit websites. At a population level, this may contribute to a larger number of subjects undergoing screening without having the necessary knowledge for a well-informed decision.
Our study only focused on contents related with screening, which targets asymptomatic subjects in eligible ages. Notwithstanding, subjects already presenting signs and symptoms that require medical attention may search the internet to obtain more information. The impact of the information on screening over these subjects is difficult to ascertain, and the assessment of the accuracy of the websites' contents directed to these conditions was not the aim of our study.
Readability refers to the facility with which a text is read 32 , being an important aspect of the quality of a website's content 33 . We assessed the readability of the content on screening using the Fernandez-Huerta index, which was created to assess texts written in Spanish. Although it has not yet been validated in the Portuguese language, the Spanish and Portuguese languages share the same Latin basis, and this tool has been used to assess the quality of Brazilian governmental websites 33 . We considered that the websites presented a good level of readability, as 70 has been accepted to correspond to a good level of readability, in Portuguese texts, when using the Fernandez-Huerta index 33 . Further work is needed to establish the correspondence between the score attributed to the website and the education level needed to understand the information (according to the Portuguese curricula) 34 . To the best of our knowledge, there are no similar investigations on health related aspects that aimed to assess readability in websites in Portuguese, which precludes a more in depth discussion of our results.
The present study demonstrates that the quality of the contents on breast and cancer screening in Portuguese is far from good, warranting continuous monitoring and educational and regulatory actions to ensure that the general population and the patients are not "exposed" to misleading information on the Internet. Regulation of the websites and education by information providers have been considered to improve the general quality of the websites 9, 35 .
In conclusion, there is a large margin for improving the quality of Portuguese language websites providing information on breast and prostate cancer. This study provides a framework for the standardized assessment of the quality of the contents of websites providing information on breast or prostate cancer, which may be used for the monitoring of the quality of the health information provided in the Internet.
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